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® A stent (10) for both maintaining fluid flow 
through a body passage and controlling bleeding 
emanating from the walls of the body passage com- 
prises an elongated tube (11) having a lumen (15) so 
that fluid can pass therethrough and a 
hygroscopic/hydrophilic material (17) which expands 
when wetted by water or aqueous body fluids to 


exert a hemostatic pressure to control bleeding ema- 
nating from the walls of the body passage. In one 
embodiment, the hygroscopic/hydrophilic material 
(16) is coated on the outer wall of the tube (11). In 
another, it is in a chamber (20) and in still another 
the hygroscopic/hydrophilic material (23) is in a por- 
tion (22) of the tube (11). 
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The present application relates generally to 
stents or catheters. More particularly, it relates to 
stents or catheters which help control bleeding 
from the walls of a body passage. 

The use of stents or catheters to maintain fluid 
flow in body passages is well known. In addition, it 
is known to use hydrophilic materials to lubricate 
stents and catheters to make them easier to insert 
into body passages. In addition, it also is known to 
control bleeding in body passages, such as nasal 
passages, by the use of packing which exerts a 
hemostatic pressure upon the walls of body pas- 
sages. However, the use of packing usually cuts off 
normal flow through the body passage thereby 
creating another type of problem. 

It would obviously be desirable to have a stent 
or catheter that could both provide and maintain 
flow through a body passage and which would 
control or stop any bleeding that might otherwise 
emanate from the walls of the body passage. 

It is an object of the present invention to dis- 
close a stent which both maintains flow through a 
body passage and which controls any bleeding that 
might emanate from the wall of the body passage. 

The stent of the present invention comprises 
an elongated tubular member having an inlet at one 
end, an outlet at the other end and a lumen con- 
necting the inlet to the outlet so that fluid can flow 
tnrough the stent; and, hemostatic means which 
swells when wetted to exert a hemostatic pressure 
upon the wall of a body passage to control any 
bleeding emanating therefrom. 

In one embodiment, the hemostatic means in- 
cludes a hygroscopic/hydrophilic material which is 
in a coating on the outer wall of the tubular mem- 
ber. In another embodiment, the 
hygroscopic/hydrophilic material is in a coating on 
me outer waii which can be wetted by aqueous 
liquid from the lumen of the tubular member. 

in still another embodiment, the hemostatic 
means includes a tubular elastic sleeve which is 
positioned concentrically around the outside of the 
tubular member and is sealed at its ends to the 
member to form a chamber which contains a 
hygroscopic/hydrophilic material. The 

hygroscopic/hydrophilic material can be wetted by 
aqueous liquid which passes through the elastic 
sleeve or which leaves the lumen of the tubular 
member by passing through the wall of the tubular 
member. 

in a further embodiment, the hemostatic means 
comprises a portion of the tubular member which is 
comprised of or contains a hygroscopic or hydro- 
philic material which swells outwardly when wetted. 
If necessary, the portion of the stent is coated with 
a hemostatic material or covered with a stretchabie 
hemostatic material. 

The stent of the present invention can be made 


in a wide variety of shapes and sizes and used to 
maintain fluid flow through a wide variety of body 
passages including arteries, veins, nasal passages 
and urinary passages, such as the. ureter and ure- 
5 thra. In an especially preferred embodiment, the 
stent is sized and shaped so that it can be used to 
maintain fluid flow through the urethra and to con- 
trol bleeding following a transurethral resection. 

The invention will now be described, by way of 
70 example, with reference to the accompanying 
drawings, in which: 

Figure 1 is a perspective view of one embodi- 
ment of a stent of the present invention; 
Figure 2 is taken along lines 2-2 in Figure 1 ; 
is Figure 3 is a schematic view showing the stent 

of Figure 1 in a body passage and exerting a 
hemostatic pressure upon the walls of the body 

passage; . 

Figure 4 is a sectional view taken along the lines 
20 4-4 in Figure 3; 

Figure 5 is a partial view, partly in section, of 
another embodiment of the stent; 
Figure 6 is a view like Figure 1 of still another 
embodiment of the stent; 
25 Figure 7 is a view like Figure 1 of a further 

embodiment of the stent; 

Figure 8 is a view taken along lines 8-8 in 
Figure 7; 

Figure 9 is a view like Figure 3 of the embodi- 
30 ment of Figure 7; and 

Figure 10 is a view like Figure 4 of the stent of 
Figure 7. 

As seen in Figures 1 to 4, the stent 10 of the 
present invention comprises an elongated tube 11 

35 of a biocompatible material, such as medical grade 
silicone rubber. The tube 11 has an inlet 12 at one 
end with a tip 13, an outlet 14 at the other end and 
a iumen 15 which extends from the inlet 12 to the 
outlet 14. The tip 13 is rounded to ease the in- 

40 troductidn of the stent 10 into a body passage. As 
seen best in Figures 1 to 4, a portion of the tube 
11 has an outer concentric layer or coating 16 of a 
hygroscopic/hydrophilic material 17. 

in Figures 1 and 2, the stent 10 is seen prior to 

45 introduction into a body passage. As seen therein, 
the material 17 is not swollen. 

In Figures 3 and 4, the stent 10 is seen in the 
state it assumes after it has been in the body 
passage long enough for the material 17 to absorb 

so water and swell and expand into contact with the 
wall of the body passage 1 8. 

In the embodiment seen in Figure 5, a portion 
of the wall 11a of the tube 11 beneath the outer 
layer 16 has passages. 19 extending therethrough 

55 so that water passing through the lumen 15 can 
reach the material 17 in the layer 16 and cause it 
to swell. 

In Figure 6, the material 17 is contained in a 
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chamber 20 which is formed by the outer wall lib 
of the tube 11 and a concentric sleeve 21 which 
surrounds and is sealed at its ends 21a and 21b to 
the outer wail 11b and the tube 11. The sleeve 21 
may be made of an elastic material which is water 
permeable (eg perforated) so that water can reach 
the material 17 in the chamber 20. Alternatively, 
the sleeve 21 can be made of a non water per- 
• meable material and water introduced into the 
chamber 20 through passages like those shown in 
Figure 5. 

In the stent of Figures 7 to 10, the hemostatic 
means is a portion 22 of the tube 11 which is 
comprised of or contains a hygroscopic or hydro- 
phific material 23 and which swells outwardly when 
wetted by water or a body fluid. In the preferred 
embodiment seen therein, the portion 22 is cov- 
ered by a sleeve 24 of a stretchable material 
having a hemostatic surface, ie., a surface that 
stops bleeding. In use the stent of Figure 7 func- 
tions in a manner similar to that of the stent of 
Figures 1 to 4. 

The embodiments of the invention shown in 
Figures 1 to 5 can be used with a solid hydrophilic 
or hygroscopic material of proven biocompatibility 
where there is no danger of it migrating from the 
desired location. However, if it is desired to use a 
hydrophilic material which is a powder or a liquid 
or a material which is not of proven biocompatibil- 
ity, the embodiments of Figures 6 to 10 may be 
preferred. 

The stent of the present invention obviously 
may take other forms than those described; how- 
ever, in any case the tubular member 11 of the 
stent 10 should be capable of maintaining a usable 
lumen for the passage of fluid even when the 
hydrophilic material has expanded. A suitable ma- 
teria! for both the tubular member 1 1 and the 
elastic sleeve 21 might be silicone rubber. 

The preferred hygroscopic/hydrophilic material 
is a solid, water-swellable, organic polymeric hy- 
drocolloid which is insoluble in water but which is 
capable of absorbing water, including water from a 
body fluid. Suitable materials are sweliable geis of 
the type disclosed in US patent no. 4 138 382 or 
the materials of US patent nos. 4 424 305 and 4 
914 066, all of which are incorporated by reference 
herein. The hygroscopic/hydrophilic material may 
be combined with other materials, such as binders, 
to form the outer coating 16 seen in Figures 1 to 5; 
it may take the form of a powder or a liquid which 
would be contained in the chamber 20 of Figure 6; 
and, it may comprise or be contained in the tubular 
member 22 of Figures 7 to 10. 

In the preferred method of use, the rounded tip 
13 of the stent 10 is introduced into a body pas- 
sage and the stent 10 simply advanced to the 
desired location. The hygroscopic/hydrophilic ma- 


terial is then wetted, either passively by body fluids 
in the stent of Figures 1 to 4 or passively and/or 
actively with body fluids and/or an aqueous liquid 
from the lumen 15 in the stents of Figures 5, 6 and 

5 7 to 10. When the stent 10 is no longer needed, it 
can be removed from the body passage. When the 
stent is of a bioabsorbable material, it can be left in 
place until it has been absorbed, if desired. 

It will be readily apparent to those skilled in the 

10 art that a variety of changes and modifications can 
be made without departing from the scope of the 
invention. 

Claims 

15 ;- 

1. A stent for maintaining fluid flow through a 
body passage and controlling bleeding ema- 
nating from the walls of said passage, said 
stent comprising: 

20 a. an elongated tubular member having an 

inner wall and an outer wall, said member 
having an inlet adjacent one end and an 
outlet at the other end, and a lumen so that 
fluid can flow from the inlet to the outlet; 

25 and, 

b. hemostatic means which swells when 
wetted to exert a hemostatic pressure on 
the wall of said body passage to control any 
bleeding emanating therefrom. 

30 

2. A stent as claimed in Claim 1 in which the 
hemostatic means is a layer of 
hygroscopic/hydrophilic material' on the outer 
wall of the tubular member. 

35 

3. A stent as claimed in Claim 1 in which the 
hemostatic means is a layer of 
hygroscopic/hydrophiiic material which covers 
a moisture permeable portion of the outer wall 

40 of the tubular member. 

4. A stent as claimed in Claim 1 in which the 
hemostatic means is a hygroscopic/hydrophilic 
material contained in a chamber formed by an 

45 elastic sheath with a water permeable wall and 

the outer wall of the tubular member. 

5. A stent as claimed in Claim 1 in which the 
hemostatic means is a portion of the tubular 

so member. 

6. A stent for maintaining fluid flow through a 
body passage and controlling any bleeding 
emanating from the walls of said passage, said 

55 stent comprising: 

a. an elongated tubular member having an 
inlet at one end and an outlet at the other 
end, and a lumen extending from the inlet 
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to the outlet so that fluid can flow thereth- 
rough; 

b. an elastic cover concentric with such 
tubular member and sealed thereto to form 

a chamber; said chamber being permeable 5 
to water; and 

c. a hygroscopic/hydrophilic material in said 
chamber, which expands when wetted. 
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